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The title compound, C 13 H 14 N 2 , was obtained from reaction of 
diaminonaphthalene with acetone. In both independent 
molecules in the asymmetric unit, the tricyclic perimidine 
consists of a planar (r.m.s. deviations = 0.0125 and 0.0181 A) 
naphthalene ring system and an envelope conformation C 4 N 2 
ringwith the NCN group hinged with respect to the naph- 
thalene backbone by 36.9 (2) and 41.3 (2)° in the two 
independent molecules. The methyl substituents are arranged 
approximately axial and equatorial on the apical C atom. In 
the crystal, one of the N— H groups of one independent 
molecule is involved in classical N— H- ■ -N hydrogen bonding. 
Short intermolecular (C/N)— H- ■ -Tr(arene) interactions, near 
the short T-shaped limit, link molecules in the absence of 
strong acceptors. 

Related literature 

For general background to perimidines and their biological 
activity, see: Shaabani & Maleki (2008); Sauer et al. (2006). For 
related structures, see: Martinez-Belmonte et al. (2010). 



Experimental 

Crystal data 

C 13 H 14 N 2 
M, = 198.27 
Monoclinic, P2i/c 
a = 16.261 (10) A 
b = 7.710 (4) A 
c = 17.483 (10) A 
P = 106.131 (12)° 

Data collection 

Rigaku Mercury70 diffractometer 
Absorption correction: multi-scan 
(REQAB: Rigaku, 1998) 
T*&, = 0.706, r miix = 0.991 

Refinement 

R[F 2 > 2a(F 2 )} = 0.056 

wR(F 2 ) = 0.133 

S = 0.96 

3743 reflections 

287 parameters 



V = 2105.6 (19) A 3 
Z = 8 

Mo Ka radiation 
fl = 0.08 mm~' 
T= 93 K 

0.12 x 0.12 x 0.12 mm 



12841 measured reflections 
3743 independent reflections 
2356 reflections with F 2 > 2o(F 2 ) 
R iM = 0.072 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.22 e A~ 3 

Apmin = -0.24 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl, Cg2 and Cg3 are the centroids of the C21-C25/C30, C25-C30 and C5- 
C10 rings, respectively. 



D-H- - A 


D-H 


H- ■ A 


D- ■ A 


D-H- - A 


N21-H21N---N29' 


0.88 (2) 


2.36 (2) 


3.229 (4) 


170 (2) 


Nl-H1N---Cgl" 


0.93 (3) 


2.93 (3) 


3.853 (3) 


170 (2) 


N9-H9N---Q1 


0.88 (4) 


2.85 (2) 


3.703 (3) 


164 (2) 


C12-H12C- ■ Cg2 


0.98 


2.55 


3.521 (3) 


172 


C26-H26- ■ Cgl™ 


0.95 


2.53 


3.456 (3) 


164 


Symmetry codes: (i) — x - 


r2,y + l, -z- 


r |; (ii) x, -y - 


- j, z — |; (iii) x, y - 


l,z. 



Data collection: CrystalClear-SM Expert (Rigaku, 2009); cell 
refinement: CrystalClear-SM Expert; data reduction: CrystalClear-SM 
Expert; program(s) used to solve structure: SIR2002 (Burla et al, 
2003); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: CrystalStructure (Rigaku, 2010); software 
used to prepare material for publication: CrystalStructure. 

We are grateful to EPSRC for support. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: GG2107). 
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Comment 

The title compound has a planar napthalene backbone with the the nitrogen atoms above this plane in both independent 
molecules (Nl 0.133, N9 0.182, N21 0.155, N290.047 A) and the carbon in the C4N2 ring being below this plane (Cll - 
0.373, C3 1 - 0.488 A). The six membered C 4 N 2 ring is hinged about the N-N vector with the Nl— CI 1— N9 and C21— 
C31 — N29 planes being inclined by 36.9 and 41.0° respectively to the naphthalene planes. 

Experimental 

A solution of 1,8-aminonapthalene (1.52 g, 0.01 mol s) and acetone (0.58 g, 0.78 ml, 0.01 mol s) was refluxed in ethanol 
(50 ml) for 2 h. The solution was then filtered, solvent evaporated to dryness under reduced pressure and recrystallized 
from boiling ethanol to give translucent crystals (mp x«C). (0.897 g, 0.0045 mol s, 45%). IR (KBr disc): 3295 v(N — H), 
1596 aromatic C— H, 1016, 646, 552, 477 cm 1 . Raman (solid sample): 1490, 447, 160 cm 1 . S H (270.0 MHz, CDC1 3 , 
Me 4 Si): 7.24-7.14 {AH, m, Hi, H 2 ), 6.47-6.44 (2H, dd, Hs), 4.16 (2H, brds, H 4 ), 1.49 (6H, s, H 5 ). S c (75.5 MHz, CDC1 3 , 
Me 4 Si): 140.4 (2 C, C 4 ), 127.1 (2 C,C 3 ), 117.2 (2 C, C 2 ), 106.1 (2 C, Ci), 64.7 (1 C, C 5 ), 28.9 (2 C, C 6 ). MS EI+: m/z 
221.05 (M+ + Na) + , 199.06 (M + + H) + , 182.08 (M + - Me) + . Found: C, 78.27; H, 6.93 N, 14.21. C 13 H 14 N 2 requires C, 78.75; 
H, 7.12; N, 14.13%. 

Refinement 

All H atoms were included in calculated positions (C — H distances are 0.98 A for methyl H atoms, 0.95 A for phenyl H 
atoms) and were refined as riding atoms with (7i SO (H) =1.2 [/^(parent atom, methylene H atoms) or £/j SO (H) =1.5 
£/ eq (parent atom, methyl H atoms). The highest peak in the difference map is 0.94 A from atom C29. 

Computing details 

Data collection: CtystalClear-SM Expert (Rigaku, 2009); cell refinement: CrystalClear-SM Expert (Rigaku, 2009); data 
reduction: CrystalClear-SM Expert (Rigaku, 2009); program(s) used to solve structure: SIR2002 (Burla et al, 2003); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: CrystalStructure (Rigaku, 2010); 
software used to prepare material for publication: CrystalStructure (Rigaku, 2010). 
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Figure 1 

The structure of (1) with displacement ellipsoids drawn at the 50% probability level 



2,2-Dimethyl-2,3-dihydro-1H-perimidine 

Crystal data 

C13H14N2 
M r = 198.27 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 16.261 (10) A 
6 = 7.710(4) A 
c= 17.483 (10) A 
P= 106.131 (12)° 
V= 2105.6 (19) A 3 
Z=8 

Data collection 

Rigaku Mercury70 

diffractometer 
Detector resolution: 14.629 pixels mm -1 
co scans 

Absorption correction: multi-scan 

(REQAB; Rigaku, 1998) 
r mm = 0.706, r max = 0.991 
12841 measured reflections 

Refinement 

Refinement on F 2 

RIF 2 > 2o-(F 2 )] = 0.056 

wRiF 2 )^ 0.133 

5=0.96 

3743 reflections 

287 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 848.00 

D x = 1.251 Mgnr 3 

Mo Ka radiation, 1 = 0.71075 A 

Cell parameters from 4713 reflections 

6 = 2.4-25.4° 

fi = 0.08 mnr 1 

T=93 K 

Prism, colorless 

0.12 x 0.12 x 0.12 mm 



3743 independent reflections 
2356 reflections with F 2 > laiF 2 ) 
R mt = 0.072 

dmax = 25.1° 



h = -19— >19 
£ = -9_>9 

/ = -20->16 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a\F 0 2 ) + (0.0447P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/a) max < 0.001 
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A/w = 0.22 e A~ 3 Ap min = -0.24 e A~ 3 

Special details 

Geometry. ENTER SPECIAL DETAILS OF THE MOLECULAR GEOMETRY 

Refinement. Refinement was performed using all reflections. The weighted 7?-factor (wR) and goodness of fit (5) are 
based on F 2 . i?-factor (gt) are based on F. The threshold expression of F 2 > 2.0 r^F 2 ) is used only for calculating i?-factor 
(gt). 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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(12) 


0.0034(11) 


C30 


0.0229 


(15) 


0.0168 


(12) 


0.0212 


(14) 


-0.0017(11) 


0.0078 


(12) 


0.0034 (10) 
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C31 0.0197(15) 


0.0251 (13) 


0.0264 (14) 


-0.0018(11) 


0.0074 (12) 


-0.0033 (11) 


C32 0.0227 (15) 


0.0332 (14) 


0.0351 (16) 


-0.0022 (12) 


0.0081 (13) 


-0.0054 (12) 


C33 0.0278 (16) 


0.0281 (14) 


0.0297 (16) 


-0.0033 (12) 


0.0102 (13) 


-0.0024 (11) 


Geometric parameters 


(1°) 










XT 1 1 

Nl — CI 


1.407 (3) 




C29 — C30 




1 A 1 f\ / A\ 

1.430 (4) 


Nl — Cll 


1.479 (4) 




C31 — C32 




1.504 (3) 


N9 — C9 


1.406 (3) 




C31 — C33 




1.531 (4) 


N9 — Cll 


1 A £.0 / A\ 

1.468 (4) 




XT 1 T T 1 

Nl — Hln 




0.93 (3) 


CI — C2 


1 101 / A \ 

1.381 (4) 




xta tta 

N9 — H9n 




0.88 (3) 


CI — CIO 


1 .429 (4) 




C2 — H2 




0.950 


C2 — C3 


1.405 (4) 




C3 — H3 




0.950 


C3 — C4 


1.371 (5) 




C4 — H4 




A A C A 

0.950 


C4 — C5 


1 -1 1 O / A \ 

1.418 (4) 




C6 — H6 




A ACA 

0.950 


C5 — C6 


1.422 (4) 




C7 — H7 




0.950 


C5 — CIO 


1.416 (4) 




C8 — H8 




0.950 


Co — C7 


1 "in a i a\ 

1.374 (4) 




pn TT11 A 

Clz — HlzA 




A A OA 

0.980 


C7 — Co 


1 1 ao / /I \ 

1.39(5 (4) 




Clz — HlzB 




A AOA 

0.980 


Co — C9 


1 o in / a \ 

1.379 (4) 




/"111 TTI 

Clz — HlzC 




A AOA 

0.980 


C9 — C10 


1 A 1 ***! / A\ 

1.427 (4) 




/-I | 1 TTI 'J A 

C13 — H13A 




A AOA 

0.980 


Cll — Cl2 


1.518 (4) 




/~1 \ TTI t T~x 

C13 — H13B 




0.980 


Cll — C13 


1.532 (4) 




ni 1 TTI TP 

C13 — H13C 




A AOA 

0.980 


N21 — C21 


1.386 (3) 




\n 1 T -\r\ 1 

N2l — H21n 




A O O \ 

0.88 (3) 


N21 — C31 


1.475 (4) 




\ n A TT^A 

N29 — H29n 




A O C /I \ 

0.85 (3) 


N29 — C29 


1.404 (3) 




C22 — H22 




0.950 


N29 — C31 


1 -1 OA fl \ 

1.480 (3) 




Cz3 — Hz3 




A fit A 

0.950 


C21 — C22 


1.383 (4) 




{~>r\ a TTr\ a 

L24 — H24 




A AC A 

0.950 


C21 — C30 


1.438 (3) 




C26 — H26 




A ACA 

0.950 


C22 — C23 


1.410 (4) 




c n t ti n 

C27 — H27 




0.950 


C23 — C24 


1 1 HI ( A \ 

1.373 (4) 




riTO TTIO 

C28 — H28 




A ACA 

0.950 


C24— C25 


1.423 (4) 




C32— H32A 




0.980 


C25— C26 


1.416(4) 




C32— H32B 




0.980 


/"i -) r; pin 

Cz5 — C30 


1 A 1 A S1\ 

1.414 (3) 




C3z — H3zC 




A AOA 

0.980 


C26 — C27 


1 IT/1 / /I \ 

1.374 (4) 




/■'T O Tyi O A 

C33 — H33A 




A AOA 

0.980 


/—1T7 nio 

C27 — C28 


1.402 (4) 




C33 — H33B 




A AOA 

0.980 


C28 — C29 


1 1 O^ / /I \ 

1.382 (4) 




C33 — H33C 




A AOA 

0.980 


N1--C9 


1 OA/I / yl \ 

z.804 (4) 




TTO /^*7xi 

H8-C7 X1 




3.2563 


N9---C1 


2.789 (4) 




TTO TT^lxii 

H8--H2"" 




3.4300 


C1---C4 


2.808 (4) 




TTO TTTxii 




2.6041 


C1-C13 


3.147 (4) 




TTO TTTxi 




1 A*7TO 

2.9778 


C2---C5 


I.tSll (4) 




TTO r"T5 




2.9872 


C3-C10 


ri "7 OA / A \ 

2.789 (4) 




TTO /" < o y| 

H8-C24 




3.4399 


Cj-Co 


o on i a \ 
2.81 / (4) 




uo m "i 




2.6159 


C6-C9 


2.806 (4) 




H8-H24 




3.4350 


C7-C10 


2.791 (4) 




H8-H26" 1 




3.2782 


C9-C13 


3.101 (4) 




H12A-C33 




3.4131 


C10-C11 


2.840 (4) 




H12A-C33" 




2.9801 


C10-C13 


3.418 (4) 




H12A-H27 m 




3.0090 
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xto 1 pin 


O HH C ( A\ 

2.11b (4) 


H12A- 


T Oxiii 


2.9433 


N29---C21 


f> O AA / A \ 

2.800 (4) 


H12A- 


H33A" 


2.7227 


/~iO 1 /" " O ^ 

C21--C24 


0 00 a / /i \ 

2.829 (4) 


TT1 ^ * 

H12A- 


H33B 


2.5307 


C21---C33 


"> AO O / A \ 

3.028 (4) 


H12A- 


XT') O T>ii 


3.4961 


POO /-(if 

C22--L25 


0 on / yl \ 

2.817 (4) 


Trn A 

H12A- 




3.5273 


C23--C30 


2.794 (4) 


H12A- 


H33C" 


2.3971 


C25--C28 


0 01 n / ,1 \ 

2.819 (4) 


H12B- 


•N2P 


1 A W A"\ 

3.4143 


C26-C29 


2. 810 (4) 


H12B- 


X TT Aviii 

•N29 


3.3243 


L27"L30 


O TOA / A \ 

2.789 (4) 


tti in 

H12B- 


•L21 


3.4228 


C29-C33 


0 Aon / /i \ 

3.089 (4) 


H12B- 


•C22 1 


2.9547 


C30-C31 


0 0 1 a / /i \ 

2.819 (4) 


H12B- 


■H21n' 


OA 

3.1389 


C30-L33 


1 O O 1 / /I \ 

3.321 (4) 


H12B- 


T A«xiii 


2.6812 


XT1 /^Tli 


3.593 (4) 


TTnTT 

H12B- 


t mi 

•H22 


O AC\ AH 

2.494/ 


XT 1 PO ") i 

N1-C23 1 


O f Ol / /I \ 

3.581 (4) 


H12B- 


•H28 xm 


1 AO 1 

3.0861 


N1---C32" 


3.516 (4) 


H12B- 


•H33A" 


3.0943 


\TA /" "* O ^ 

N9---C24 


3.526 (4) 


H12B- 


T T") 1 Pii 

H33C" 


3.4433 


XTA /"'OTiii 

N9---C27 


3.541 (4) 


TTI TP 


•C25 


0 1 0 

2.7718 


C4— C13 m 


O ^ 1 O / /I \ 

3.413 (4) 


TTI ^/--l 

H12C- 


C26 


2.7575 


PO PO/"iii 

C8---C26" 1 


3.521 (4) 


H12C- 


•C27 


2.9033 


C9--C26 


O /I A 1 /"/I \ 

3.401 (4) 


tti ir 1 

H12C' 


•L28 


1 AO AT 

3.0393 


C13---C4 1V 


3.413 (4) 


tti 


L29 


T AC AT 

3.0507 


\Ti -1 XTO Av 

N21---N29 


0 ooa /IN 

3.229 (3) 


TTI IP 

H12C- 


PO A 

•C30 


O AO A 1 

2.9201 


\Tin XTO 1 vi 

N29---N21 V1 


3.229 (3) 


H12C- 


TT1A viii 

•H29n xl " 


3.1687 


P11 XT1 vii 

C22--N 1 


3.593 (4) 


TTI T/^ 


T TO 

H26 


O O /I /^zd 

3.2466 


xt 1 vii 


3.581 (4) 


H12C- 


•H27 


3.4716 


C24---N9 


3.526 (4) 


H12C- 


T TO O viii 

■H28 


3.1900 


C26— C8 1V 


3.521 (4) 


H12C- 


•H33B 


2.9969 


p o /C pAiv 


O A A 1 / /I \ 

3.401 (4) 


TTI T A 


/""> iv 

•C3 


O 1 CAC 

3.1595 


POT XTAiv 


3.541 (4) 


Trn a 


•C4 IV 


3.1260 


C29— C32 V1 


3.573 (4) 


H13A- 


•H3 iv 


3.2995 


p^A P")Ovi 

030—032" 


3.535 (4) 


H13A- 


H4 IV 


3.2321 


PO 1 XT 1 ii 

G32---N1" 


O C 1 /" / /I \ 

3.516 (4) 


TTI T » 

H13A- 


•C22' 


O A /I CO 

3.0453 


/Til /1T(\V 

C32---C29 


3.573 (4) 


[TIT A 

H13A- 


•C23 


^1 hot 1 

2.9871 


POO p ~y r\\i 

C32--C30 v 


3.535 (4) 


H13A- 


•H22 1 


2.6455 


N1---H2 


2.6386 


H13A- 


H23 1 


2.5254 


XT 1 Til ^ * 

N1---H12A 


2.61 1 1 


H13B- 


•C3 vm 


O OIO/" 

3.2186 


XT 1 TT1 IT) 

N1*"H12B 


2.6002 


TTI TT) 

HUB- 


a iv 

•L4 




XT 1 TT1 1 P 

N1-H12C 


3.2706 


H13B- 


■C4 vnl 


2.7866 


XT1 TT1T A 

N1---H13A 


2.6998 


H13B- 


•C5 VI " 


3.5298 


XT 1 TT1 1 T"> 

N1---H13B 


O /"AT O 

2.6978 


TTI IT) 

H13B- 


•H3 vm 


O O C AO 

3.2593 


XT 1 TT1 Tr 1 


O 1 O A /I 

3.3294 


TTI TT) 

H13B- 


TTfl jv 

•H4 


3.0647 


Nl-H9n 


3.16(3) 


H13B- 


■H4 VI " 


2.5235 


N9--H8 


O /"/ICI 

2.6451 


H13B- 


•H23 1 


O /I /"AO 

3.4602 


N9-H12A 


2.5773 


H13C- 


•C4 iv 


3.1820 


N9-H12B 


3.2719 


H13C- 


•C5' v 


3.1957 


N9-H12C 


2.6654 


H13C- 


C6 IV 


3.4981 


N9-H13A 


3.3094 


H13C- 


•H4' v 


3.2978 


N9-H13B 


2.6666 


H13C- 


•C24 


3.3904 


N9-H13C 


2.6832 


H13C- 


•C25 


3.2808 
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\Tfl TT 1 „ 


3.20 (3) 




2.9227 


C1-H3 


3.2611 


TT1 1 P T TT >1 

H13C-H24 


3.1356 


f ' 1 TT1 T » 

C1--H13A 


3.4788 


TT1 OP TTT f 

H13C-H26 


T /~ 1 A f 

2.6146 


L1-H13B 


2.8816 


tta„ pn 


3.37 (3) 


C2---H4 


3.2775 


TTA Z' "" T T 

H9n-"C23 


T OA /") \ 

2.89 (3) 


C2-Hln 


2.56 (3) 


T T A /""< T /I 

H9n--C24 


2.67 (3) 


/'l /I X TT 

C4-H2 


1 IT/I') 

3.2743 


TTA PTC 

H9n--C25 


T A/" /T\ 

2.96 (3) 


P /I TT£ 


z.ooo5 


TTA„ pin 


3.41 (3) 




1 Til C 

3.Z / J3 


Hyn-'Hzj 


0 Toon 

3.25/9 


C5--H7 


i i *7 at 

3.2793 


T TA T TT A 

H9n--H24 


2.9522 


p s TT /I 

C6-H4 


T /"O/IO 

2.6848 


TTA TTT"7iii 

H9n---H27 


T 1/"01 

3.3681 


C6-H8 


3.2684 


Hln—C21' 


T T A /T \ 

3.20 (3) 


p o T Tzl 


3.2718 


TT1 „ 


2.75 (3) 


/"i o t TA 

G8—H9n 


2.53 (3) 


TT 1 PT)i 

Hln--C23 


T 1 A /") \ 

2.79 (3) 


C9-H7 


3.2583 


Hln-C24' 


T T 1 /T \ 

3.27 (3) 


f ' (\ t T 1 T 

G9-H13B 


2.8178 


Hln-C32" 


3.16 (3) 


P /\ TT1 O/^ 


3.4372 


TT1 „ TTTli 

Hln--H22 


3.0137 


C10-H2 


3.2938 


Hln-H23' 


t Aim 

3.0707 


C10-H4 


3.2984 


T T 1 T TO T A ii 

Hln-H32A" 


2.7368 


C10-H6 


3.3005 


TT1 „ T T~i T P"ii 


2.7066 


C 1 A TTO 

C10--H8 


'"TOOT 

3.2887 


TT1 „ T T1 1 A ii 

Hln--H33A 


o c c on 

3.5589 


C10--H13B 


2.9537 


T T 1 TTI 1 Pii 

Hln---H33C 


T A TAT 

3.4702 


C10--H9n 


3.17 (3) 


"KTT 1 TT1 TT~ivii 

N21---H12B™ 


3.4143 


piA TT1„ 


1 T) /T\ 

3.23 (3) 


XTO 1 TTI 1 <~vi 

Nzl-Hzln 


3.43 (3) 


tti i a 


2.7073 


Nzl"Hz9n 


3.44 (3) 


C12-H13B 


3.3548 


Tk TT 1 TTT TTT v 

N21— H32B V 


3.3261 


f ' IT TTI 1 f ' 

C12---H13C 


2.7058 


XTT 1 TTI T P vi 

N21---H32C 


3.1878 




2.61 (3) 


XTO 1 T TT 1 A vi 


1 1 AzTI 

3.1063 


pn tti „ 


2.61 (3) 


xyiA TT1 orixiii 

Nz9"Hlzb 


3.3243 


f • it T T 1 1 A 

C13-H12A 


3.3566 


"KTTA TTT1 vi 

N29-H2m vl 


2.36 (3) 


/" ' it TT1 1 T~") 

C13-H12B 


2.7297 


"KTTA TTTTvi 

N29---H22 V1 


3.4504 


ri i i tti TP 

C13--H12C 


2.6775 


"KTTA TTTOxiii 

N29---H28 xm 


T ") Tl T 

3.3733 


L13-H9n 


2.73 (3) 


N29---H32C 


3.2210 


Cl3-Hln 


2.77 (3) 


PT 1 TT1 TT~ivii 

C21---H12B™ 


3.4228 


H2-H3 


2.3459 


PT 1 T T 1 vii 

C21---Hln™ 


T T A /T \ 

3.20 (3) 


T T1 TTI „ 


2.4150 


PT 1 T TT TT> v 

Czl"-H3zb 


3.5102 


H3-H4 


2.3076 


PT1 TTTTPvi 

C21-H32C 


2.8885 


H4-H6 


2.5325 


PTT TT1 TTlvii 

C22-H12B V " 


2.9547 


H6-H7 


2.3131 


P TT TTiTAvii 

C22--H13A V " 


3.0453 


H7-H8 


2.3375 


PTT TTA 

C22---H9n 


t n /t \ 

3.37 (3) 


H8-H9n 


2.4025 


PTT TT1 vii 

C22--Hln v " 


t n c /t \ 

2.75 (3) 


tti 1 A tti 1 /~1 

H12A-H13C 


3.5835 


PTT TTTTT>v 

C22---H32B V 


T T A A tC 

3.2046 


TTI 1 A T TA 

H12A-H9n 


T o AT /I 

2.8024 


PTT TTTvii 

C23---H2 V " 


T f AO, 

3.5084 


H12A-Hln 


2.8756 


C23 ■ H6 xi 


3.3009 


H12B-H13A 


2.5585 


C23-H8 


2.9872 


H12B-H13C 


3.0303 


C23-Hl3A v " 


2.9871 


H12B-H9n 


3.5319 


C23-H9n 


2.89(3) 


H12B-Hln 


2.4339 


C23-Hln™ 


2.79 (3) 


H12C-H13A 


2.9546 


C24-H2™ 


3.0379 
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T T 1 1 f ' T T 1 ") T~l 

H12C--H13B 


3.5735 


C24---H6" 1 


3.1308 


III /""I III 1 /"< 

H12C— H13C 


2.5009 


C24---H7 X1 


3.5757 


III 1 S • I IA 

H12C-H9n 


2.5185 


f~\ i-\ a T TO 

C24-H8 


3.4399 


TT1 i /~1 TT1 

H12C-Hln 


•"> C 1 A "7 

3.5197 


C24-H13C 


3.3904 


H13A-Hln 


2.6343 


C24-H9n 


2.67 (3) 


TT1 1 r-\ iif\ 

Hl3B-H9n 


3.0071 


i~t a T T 1 vi i 

C24---Hln v " 


i i '—i /i \ 

3.27 (3) 


TT1 1 T~» T T 1 

Hl3B-Hln 


3.0686 


/Tlf TTIvii 

C25---H2 V " 


3.3639 


TT1 1 /""I T IA 

Hl3C-H9n 


2.6096 


C25-H12C 


2.7718 


N21--H29n 


3.10 (3) 


C25-H13C 


1 i OAO 

3.2808 


X 1 T T1 1 

N21---H22 


2.6543 


C25-H9n 


2.96 (3) 


"X T1 1 T T ^> *-\ A 

N21---H32A 


3.2749 


C25-H32C V1 


3.1837 


X 1 TTI^n 

N21---H32B 


2.5816 


/~H y' T T 1 1 /~l 

C26-H12C 


2.7575 


N21---H32C 


2.6660 


C26--H13C 


2.9227 


x T1 1 T T1 1 A 

N21---H33A 


2.6732 


C27---H12C 


i i 

2.9033 


1 imn 

N21-H33B 


2.6669 


n I IA A viii 

C27---H29n xm 


i n /i \ 

3.37(3) 


X 1 T T1 1 /" 1 

N21---H33C 


3.3100 


C27---H33C"" 


3.0795 


N29-H21n 


3.12(3) 


i o TT1 ™\ f ^ 

C28-H12C 


i at m 

3.0393 


x ti r\ t ti o 

N29---H28 


2.6364 


C28---H21n vl 


3.56 (3) 


N29---H32A 


2.6025 


C28-H29n xm 


3.21 (3) 


N29-H32B 


2.6007 


C28---H28 


3.3031 


N29-H32C 


3.2663 


C28-H32B V1 


3.5320 


YT'MA TT11 A 

N29---H33A 


3.3292 


C28-H32C V1 


3.5052 


imn 

N29--H33B 


2.6812 


C28---H33A 1V 


3.5240 


N29---H33C 


2.7158 


C28-H33C"" 


3.2005 


/■"II 1 I J1 -) 

C21--H23 


3.2755 


non TTi i/^ 

C29-H12C 


3.0507 


y~11 1 TT11 A 

C21---H33A 


3.3374 


/-I^A TTI 1 vi 

C29-H2ln vl 


1 C\ "7 / 1 \ 

2.97 (3) 


C21-H33B 


2.7385 


/T^A TTIOviii 

C29---H28 X1 " 


3.3757 


/'■' 11 T Ti 1 

G22--H21n 


2.60 (3) 


C29-H32B VI 


3.4857 


C22---H24 


3.2822 


C29-H32C V1 


2.8530 


/"i *^ /I T TI 1 

C24---H22 


3.2747 


C30--H12C 


2.9201 


C24---H26 


2.6750 


C30-H9n 


3.41 (3) 


C25---H23 


1 1 T7 1 

3.2772 


C30-H32C V1 


2.6341 


C25---H27 


3.2739 


t T1 1 vi 

C31-H2m vl 


3.22 (3) 


y^ 1 S T T^ >fl 

C26-H24 


2.6798 


C32---H2" 


3.3457 


C26---H28 


3.2725 


--\ T T 1 ii 

C32-Hln" 


3.16(3) 


/-I i c> inn 

C28-H29n 


2.56 (3) 


t 11 1 vi 

C32"-H21n vl 


3.31 (3) 


C28-H26 


3.2757 


C32---H22 V1 


3.1551 


/""N A iiAn 

C29--H27 


3.2628 


11 T T 1 1 A 

C33--H12A 


3.4131 


/""^/\ iinn 

C29-H33B 


i ^a /i o 

2.7948 


ii T T 1 1 A ii 

C33-H12A" 


2.9801 


C29--H33C 


3.4368 


C33---H27 xl " 


3.3678 


C30-H21n 


3.19(3) 


z^ 1 *") O T T^ O xiii 

C33---H28 


O 11 1 ^7 

3.2317 


C30-H29n 


3.15 (3) 


TTI 1 TT1 1T»vir 

H21n-H12B™ 


3.1389 


/"t 1 /\ T in /"\ 

C30--H22 


3.2913 


T T1 1 "V T1 1 v 

H2ln---N2P 


3.43 (3) 
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114.2(15) 



P- 1 p /I T T A 

C3 — C4 — H4 


1 1 A O 0 1 

119.883 


C5 — C4 — H4 


119.895 


C5 — C6 — H6 


119.925 


P^7 Py^ TT/ 

C7 — C6 — H6 


119.912 


C6 — C7 — H7 


119.315 


no /~n in 

C8 — C7 — H7 


1 1 r\ i r\ *i 

119.307 


PT PO TTO 

C7 — C8 — H8 


1 1 a An 

1 19.937 


/-~i/~\ no TTO 

C9 — C8 — H8 


119.924 


p 1 -1 p 11 T T 1 1 A 

Cll — C12 — H12A 


1 AA Ann 

109.477 


i 1 -i z' i i r\ ill ^ T~i 

Cll — Cl2 — H12B 


1 AA A S~ O 

109.468 


P 1 1 P 11 T T 1 1 P 

Cll — C12 — H12C 


1 AA ylll 

109.472 


H12A — Cl2 — H12B 


1 /"i r\ /i i /i 

109.474 


T T 1 1 A /" < 11 T T 1 1 /" 

H12A — C12 — H12C 


1 aa ni 

109.472 


T T 1 1 1~* P 11 T T 1 1 P 

H12B — C12 — H12C 


109.463 


i 1 1 /—i 1 -> T T 1 1 A 

Cll — C13 — HI 3 A 


1 A A 

109.472 


p 1 1 p 11 T T 1 1 T") 

Cll — C13 — H13B 


1 AA /111 

109.473 


P| 1 pil IT1 1/^ 

Cll — C13 — H13C 


i a a /i n 

109.473 


TT11A p 1 1 tti m 

H13A — C13 — H13B 


1 aa /ic n 

109.459 


T T 1 1 A /~1 1 -> T T 1 1 /"I 

HI 3 A — C13 — H13C 


1 ah /i n 

109.477 


T T 1 1 1~» /"< 11 T T 1 1 /"< 

H13B — C13 — H13C 


1 AA /I T1 

109.473 


P11 XT1 1 TTI 1 

C21 — N21 — H21n 


116.9 (16) 


P 11 XT11 TT11 

C3l — N2l — H2ln 


11A C /10\ 

H0.5 (18) 


/"l^r\ \I^A TT1A 

C29 — N29 — H29n 


11 A O /" 1 /"\ 

H4.8 (16) 


1 1 \ lO A ITflA 

C3 1 — N29 — H29n 


111.0 (16) 


P11 f ' 1 1 TT11 

C2 1 — C22 — H22 


i 1 a /"m 

119.693 


C23 — C22 — H22 


119.705 


/^^i Tipn 

C22 — C23 — H23 


1 1 A 1 A A 

119.309 


p i A P11 TT11 

C24 — C23 — H23 


119.313 


PH pi a TT1/1 

C23 — C24 — H24 


1 1A A1A 

120.020 


•r^ 1 ™* C /"H A TTI A 

C25 — C24 — H24 


1 1 A A A A 

120.040 


C2 5 — C2 6 — H2 6 


119.885 


p 1 -7 PI/" TTI/' 

C27 — C26 — H26 


1 1 A OTA 

119.879 


/"• i / pi -7 TTn 

C26 — C27 — H27 


1 1 A 1 /'O 

119.268 


C28 — C27 — H27 


119.271 


s~-\ 1 r-i g-^ r\ ri TTIO 

C27 — C28 — H28 


120.016 


p 1 p\ PIO TTIO 

C29 — C28 — H28 


1 1 A A 1 1 

120.012 


p i 1 p 11 T T1 1 A 

C3 1 — C32 — H32A 


1 AA A /"A 

109.469 


/""1 1 1 /~11 1 T T1 1 T"* 

C3 1 — C32 — H32B 


1 AA H ^ O 

109.478 


i ^> 1 /" l 11 T T1 1 / 

C3 1 — C32 — H32C 


1 A A A T~\ 

109.473 


T T1 1 A P 11 TTI 111 

H32A — C32 — H32B 


1 A A A 1 f\ 

109.470 


TT11 A /"<11 TT11/~i 

H32A — C32 — H32C 


1 AA A /"A 

109.469 


TT11T~i /"~ 1 1 1 T T1 1 /"< 

H32B — C32 — H32C 


1 A A A S~ O 

109.468 


C31— C33— H33A 


109.483 


C31— C33— H33B 


109.470 


C31— C33— H33C 


109.475 


H33A— C33— H33B 


109.464 


H33A— C33— H33C 


109.468 


H33B— C33— H33C 


109.468 
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Cl— Nl— Cll— N9 
CI— Nl— Cll— C12 
Cl— Nl— Cll— C13 
Cll— Nl— Cl— C2 
Cll— Nl— Cl— CIO 
C9— N9— Cll— Nl 
C9— N9— Cll— C12 
C9— N9— Cll— C13 
Cll— N9— C9— C8 
Cll— N9— C9— CIO 
Nl— Cl— C2— C3 
Nl— Cl— CIO— C5 
Nl— Cl— CIO— C9 
C2— Cl— CIO— C5 
C2— Cl— CIO— C9 
CIO— Cl— C2— C3 
Cl— C2— C3— C4 
C2— C3— C4— C5 
C3— C4— C5— C6 
C3— C4— C5— CIO 
C4— C5— C6— C7 
C4— C5— CIO— Cl 
C4— C5— CIO— C9 
C6— C5— CIO— Cl 
C6— C5— CIO— C9 
CIO— C5— C6— C7 
C5— C6— C7— C8 
C6— C7— C8— C9 
C7— C8— C9— N9 
C7— C8— C9— CIO 
N9— C9— CIO— Cl 
N9— C9— CIO— C5 
C8— C9— CIO— Cl 
C8— C9— CIO— C5 



-48.8 (3) 
-165.13 (16) 
72.6 (3) 
-156.31 (18) 
27.4 (3) 
51.3 (3) 
166.88 (18) 
-70.7 (3) 
153.29 (19) 
-32.0 (3) 
-175.13 (17) 
174.89(17) 
-3.6 (3) 
-1.5(3) 
-179.97 (18) 
1.1(3) 
0.3 (4) 
-1.2 (4) 
-179.83 (19) 
0.8 (3) 
179.12(19) 
0.6 (3) 
179.05 (18) 
-178.86 (18) 
-0.4 (3) 
-1.5 (3) 
1.7(4) 
0.1 (4) 
172.64 (19) 
-1.9 (4) 
5.7(3) 
-172.81 (17) 
-179.45 (18) 
2.1(3) 



C21— N21— C31— N29 
C21— N21— C31— C32 
C21— N21— C31— C33 
C31— N21— C21— C22 
C31— N21— C21— C30 
C29— N29— C31— N21 
C29— N29— C31— C32 
C29— N29— C31— C33 
C31— N29— C29— C28 
C31— N29— C29— C30 
N21— C21— C22— C23 
N21— C21— C30— C25 
N21— C21— C30— C29 
C22— C21— C30— C25 
C22— C21— C30— C29 
C30— C21— C22— C23 
C21— C22— C23— C24 
C22— C23— C24— C25 
C23— C24— C25— C26 
C23— C24— C25— C30 
C24— C25— C26— C27 
C24— C25— C30— C21 
C24— C25— C30— C29 
C26— C25— C30— C21 
C26— C25— C30— C29 
C30— C25— C26— C27 
C25— C26— C27— C28 
C26— C27— C28— C29 
C27— C28— C29— N29 
C27— C28— C29— C30 
N29— C29— C30— C21 
N29— C29— C30— C25 
C28— C29— C30— C21 
C28— C29— C30— C25 



-55.3 (3) 
-171.11 (16) 
65.9 (3) 
-150.43 (19) 
33.5 (3) 
51.7(3) 
168.5 (2) 
-68.5 (3) 
157.1 (2) 
-27.6 (3) 
-174.14(19) 
173.37 (18) 
-4.1 (3) 
-2.9 (3) 
179.64(19) 
1.9(4) 
-0.3 (4) 
-0.3 (4) 
178.4 (2) 
-0.8 (4) 
-178.6(2) 
2.4 (4) 
179.82 (19) 
-176.83 (19) 
0.6 (4) 
0.6 (4) 
-1.7(4) 
1.6 (4) 
174.8 (2) 
-0.4 (4) 
1.3 (3) 

-176.12(18) 
176.72 (19) 
-0.7 (4) 



Symmetry codes: (i) x, —y+M2, z- 
-y+\/2, z+1/2; (viii) -x+l,y-\/2, 
-z+1; (xiv) -x+ 1, -y+2, -z+1. 



1/2; (ii) -x+2, -y+\, -z+1; (iii) x, 
-z+1/2; (ix)x, -y+3/2, z-1/2; (x) 



y+\, z; (iv) x, y-\ , z; (v) -x+2, y+l/2, -z+3/2; (vi) - 
-x+\,y+\/2, -z+1/2; (xi) -x+1, -y+l, -z+1; (xii)x, 



■x+2, y-V2, -z+3/2; (vii) x, 
-y+3/2, z+1/2; (xiii) -x+2, -y, 



Hydrogen-bond geometry (A, °) 

Cgl, Cg2 and Cg3 are the centroids of the C21-C25/C30, C25-C30 and C5-C10 rings, respectively. 



D—H-A 


D — H 


H-A 


D-A 


D— H-A 


N21— H21N-N29 V 


0.88 (2) 


2.36 (2) 


3.229 (4) 


170(2) 


Nl— HIN-Cgl' 


0.93 (3) 


2.93 (3) 


3.853 (3) 


170 (2) 


N9— H9N-Cgl 


0.88 (4) 


2.85 (2) 


3.703 (3) 


164 (2) 


C12— m2C-Cg2 


0.98 


2.55 


3.521 (3) 


172 


C26— H26-"Cg3 lv 


0.95 


2.53 


3.456 (3) 


164 



Symmetry codes: (i) x, -y+l/2, z-1/2; (iv) x, y-\,z; (v) -x+2, y+l/2, -z+3/2. 
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